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(57) Abstract 

A method for express analysis of heart-beat rhythm in which 
the signal is picked up from a living being by means of electrodes 
(3, 4, 5) which in a preferred embodiment have a form of holding 
clips and can be connected to the patient's fingers or toes. The 
electrocardiogram (ECG) signal is converted to a digital signal 
which is then processed by a microprocessor and displayed in real 
time on a liquid crystal display (LCD) (2) placed on one of the 
sides of a casing (1), The ECG signal is stored and when a 
corresponding key is pushed on a keyboard (6) all the 
accumulated PQRST-complexes are shown on the LCD (2) page 
by page. The duration of R-R intervals is measured with assigned 
precision which corresponds to the characteristic scale of the 
heart-beat rhythm variations in the stationary phase. The 
results of these measurements are displayed in real time on the 
LCD (2) in the form of rhythmograms (RG) and histograms (HG) 
so that both RG and HG steps correspond to the said 
characteristic scale. 




(57) Pe(|)epaT 



Cnocofi 3Kcnpecc-dHajiH3a cepfleMHoro pinna h 
nopTdTKBHOB gcTpoMCTBo fljifl bfq ocgnecTBJieHHfl 
Cnocofi 3Kcnpecc-dHajiH3a cepfleMHoro pHTMa, b kotopqm ocg- 
mecTBJisrfflT cteu sjiBKTpoKapjtHocHrHajia c noMonbu 3jibktpoaob (3) r 
(4), (5). 3jieKTpoflH (3), (4), C5) b npeflnomnTejibHOM BapHaHTB 
peajiH3aqHH hmbidt (popng KjmncoB, KOTopue MorgT 6uib npucoBflH- 

HBHH K HaJIbHaM pgK HJIH pgK H HOP. SjieKTpOKapffHOCHrHaJI (3KD 

npeo6pa3geTcsi b uh^poboh cHrHaji n c noMombu MHKponpoueccopa 
OTofipasaeTcsi b peajibHOM bpbmbhh Ha aHflKOKpHCTajiJiw^BCKOM 3KpaHe 
(IK3) (2), pa3M6HBHH0M Ha oflHoft H3 ciopoH Kopngca (1). 3Kr 

CMrHaJI 3anOMHHaBTCSI H IipH HaxaTHH COQTBBTCTByHJUefl KJiaBHEH 

KJiaBKaigpH (6) bcb HaKonnBHHHB PQRST-komiijibkcn OTofipasaaiTCfl 

nOCTpaHK^HO Ha ffiK3 (2)« fljIHTBJIbHOCTb RR-HHTepBaJIOB H3MBPSIB3T C 

3aflaHHQft ToqHocTbfD, cooTBBTCTBy eiiiibm xapaKTBpHOMg Macffliafig H3~ 

MBH8HK5I CBPflBMHOTO pHTMd B CTaiJHOHapHOH $a38* PB3gJIbiaTH 3THX 
R3MBPBHKM BHBOflSIT B pBaJIbHOM BpBMBHH Ha IK3 B BMflB pHTMOrpaMM 

(RG) h rucTorpaMM (HG), ran mto mar KaK (RG), Tan h (HG) co- 
OTBeTCTBgBT gnoMSLHgTOMg xapaKTBpHOMg MacuuaGgv 



HCKJIIOHHTEJIbHO flJIfl IJEJIEH HHOOPMAIJHH 
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CII0C05 3 KC IIP E C C - AH A/IH3 A GEP/lEHHOrO PHTMA H 
nOPTATHBHOE 9CTP0HCTB0 fl/ISJ ErO OCHlECTBilEHHSl 

OGjiaCTb T8XHHKH 
H306pBT8HHB OTHOCHTCfl K M8AHU.HHCK0H T8XHHKB , npeflHa3Ha- 
5 MBH0 flJlfl aH3JlH3a pHTMa CepAeMHHX COKpafflBHHH npH 0Ka3aHHH 3KC- 
TpeHHOft MBAHUHHCKOH nOMOQH BH6 CTaUHOHapa H MOSBT dtlTb HCnOJIb- 

30BaHo AJifl oqeHKH B03pacTH0H flHHaMHKM cocToaHMfl poryjiSTopHHX 

MBXaHH3H0B CBPAe^HOrO PHTMa, a TaKSB npH OUBHKB psaKUHM CBP- 
flBMHO-COCyflHCTOH CHCTBMH Ha Harpy3KH , MBflHKaMBHT03H08 H $H3H0- 
10 TBpanBBTHMBCKOB JIBMBHHB . 

IIpBADIBCTByilQlHH ypOBeHb TBXHHKH 
AHaJIH3 PHTMa CBPflBMHHX COKpaHBHHH , KaK npaBHJIO , np0H3B0- 

Ahtcsi Ha ocHOBe AaHHHx o nyjibce h BJiBKTpoKapflHorpaMMB naqneH- 
Ta. 

15 H3BBCTBH cnocod 3KcnpBcc-aHajiH3a cbpabmhoto pHTMa, nfl ko- 

TOpOMy OnpBABJlSHDT H OTOdpamaBT Ha MHAKOKpHCTaJIJIHMBCKOM 3KpaHB 
(IK3) TBKyHHB 3HaMBHHfl nyJIbCa, MTO n03BBJIflBT HafijllDAaTb H3MBHB- 

HHfl CBpASMHors pHTMa nauHBHTa b psajibHOM MaciDTade BP6MBHH 
(GB, A, 2109559). HsAocTaTKOM AaHHoro cnocoda ABJisiBTCfl to,<ito no 

20 H3MBH6HHHJ nyJIbCa HBB03M0SH0 OIipBABJIHTb XapaKTBp H npHMHHy H3- 
MBHBHHH CBPABMHOrO PHTMa. 

M*3BecTHH TaKse cnocodn 3KcnpBcc-aHajiH3a cbpabmhoh aba- 

TBJIbHOCTH, OCHOBaHHHB H3 CbBMB H 3ailOMHHaHHH SJIBKTpOKapAHO- 

rpaMMH OKD nauneHTa, aHajiH3 flopMH kotopoh no3BOJisiBT 6ojibb 

25 TOHHO OnpBABJIHTb XapaKTBp npHMHH, BH3BaBMHX HapyiBHHSI pHTMa H 

AHarHocTHpoBaTb 3a6ojiBBaHHB. Tan, HanpHMBp, H3BBCTBH cnocod, 
no KOTopoMy cHHManT h 3anoMHHaiJT 3Kr nauHBHTa npn noaBJiBHHH 
HapyiflBHHH cbpabmhoh ABflTBJibHOCTH bhb CTaqHOHapa ( US , A, 4596256 ) . 

9CTPOHCTBO, peaJIH3yBIHBB AaHHilH CnOCOfi, ABJiaBTCfl nopTaTHBHHM, 

30 aBTOHOMHMM h np6AHa3Ha^BH0 AJifl cbBMa 3Kr c najibUBB pyK naqn- 
BHTa, KOTopHB npHSHMaBT k ajiBKTpoAaM Ha Kopnycs npHddpa c no- 
MombH) cnBijHajibHoro npHcnocodjiBHHfl. Ho xota npHBM chat ha 3Kr c 
najibqBB pyn h yAodBH, HBodxoAHMOCTb ABpsaTb npndop b pywax 
orpaHH l iHBaBT bo3momhob sro npHMBHBHHB cJiyMasiMH, KorAa pyKH H 

35 najibUH nauHBHTa hb TpaBMHpoBaHii h MoryT duTb npHxaTu k npndopy 

JIHdo CaMHM nai|H6HT0M, JIHdo BpaMOM. 

H3BBCTBH APyroH noAodHHH cnocod, b kotopom ct>bm 3Kr naun- 
BHTa npoHcxoAHT nocTosiHHO, a npH odHapysBHHH HapymBHHH cbpabm- 
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hoh flesnejibHocTH npoH3BOflHTca 3anoMHHaHHe nocjieflynmero yqacTKa 
3Kr (SU, ft, 1222240). Uctpohctbo , peajM3yBmee flaHHHft cnocod, 

flBJIflBTCa aBTOHOMHHM H nopTaTHBHHM, npH 3T0M SJieKTpOAH ROJISHH 

Ejmb b nocTOAHHOM KOHTaKTB c TejioM nanHeHTa. 
5 HsBecTHH cnocodH, b kotophx AonojiHHTejibHO onpeflejiflDT He- 

KOTopHe xapaKTepHHe napaneTpu 3Kr-cHrHajia. Ilo oflHOMy H3 TaKHX 
cnocodoB c-beM h H3MepeHHe 3Kr-CHrHajia flonojiHeHH h3Mbpbhhbm 
fijiHTejibHOCTeft ftRS-KOMnJieKca h RR-HHTepBajia 3Kr ( US, A, 44573 15 ). 
JlaHHHB 3anHCHBanTCfl Ha MarHMTHgo jieHTy. nop t&thbhhh npwdop, 

10 p eajiH3 ynmHH stot cnocod, nocToaHHO HocHTca nauHeHTOM Ha noace, 
npn 3T0M sjieKTpoflH 3aKpenjiBHH Ha rpyAH nanHeHTa h cobahhbhh c 
bxoaom ycHJiHTejia rwdKHMH npoBOftaMH. OdnuiM cynecTBeHHHM HBROC- 
TaTKOM npHBefleHHHX BHme Tpex cnocodoB aBJiaeTca to, ito, xoTa 
c-beM h 3anoMHHaHHB 3Kr npoHcxoAHT HenocpeflCTBeHHO npw npoaBJie- 

15 hhh HapymeHHH cepaeMHoft AeaTeJibHOCTH, aHajiH3 sthx HapymeHHii 
3aTpyflHeH, Tan KaK AJia sToro TpedyuTca AonojiHHTejibHHe ycTpoft- 
CTBa flJia cqHTHBaHHsi H3 naMSTH h oTodpaaeHHa flaHHHX. 

HcoBepmeHCTBOBaHHeM yKa3aHHHX cnocodoB h ycTpoHCTB flJia 
SKCTpeHHoro cbeMa 3Kr cHrHajia aBJianTca cnocodH h ycTpoft- 

20 cTBa, npeflycMaTpHBaBmHe oTodpaseHHe 3KF b peajibHOM MacmTade 

BpeMeHH, MTO flaBT Bpa^y B03M0SH0CTb npOBOflHTb KOppeKUHB PHTM3 

HenocpeflCTBeHHo nocjie odHapysewia HapyaeHHH (OS, ft, 4606352; 
US, ft, 5002062). TaKHe cnocodH Hapajuj co cbBMOM h 3anHCbm 3Kr 
BKiUD^aEiT perHCTpauHB 3Kr Ha IKS. Uctpohctbo, peajiH3yHimee nep- 

25 bhh cnocod (US, A, 4606352 ) . npeflCTaBJiaeT codoft nopTaTHBHHH, aB- 
tohomhhh npwdop c SK3 Ha oflHoA~H3 HapysHHX ctopoh Kopnyca H 
3JieKTpoflaiiin H a APyroft. IKS HMeeT HedojibBHe pa3MepH, h Ha HeM 
OTodpasaeTca oAHOBpeMGHHO He dojibrae qeTHpex KapAHOHHTepBajioB. 
OAHaKO Majioe paccToaHHe MesAy sJieKTpoAaMH no3BOJiaeT ocymecTB- 

30 JiflTb c-beM 3Kr TOJibKo c rpyAH nauweHTa. 9ctpohctbo, peajiH3ynmee 
Apyroft cnocod C US, ft, 5002062 ), Tanze aBJiaeTca nopTaTHBHHM h aB- 

TOHOMHHM H COAepSHT HeCKOJlbKO SJieKTpOAOB Ha THdKHX npOBOASX, 

noAKJin^eHHHX ko BXOAy ycHJiHTejifl, cpeACTBa AJia H3MepeHHfl h 3a- 
noMHHaHHfl 3Kr, a TaKKe SK3. HeAocTaTKOM, odmHM AJia scex BHme- 
35 nepeMHCJieHHHx cnocodoB h ycTpoHCTB aBJiaeTca to, uto ohh no3BO- 
jiaiDT npoH3BOAHTb JiHdo CT>eM, 3anncb hjih OTodpasBHHe 3Kr, JIHdO 
CT>eM h oTodpaaeHHe BeJiHMHHH nyjibca. 
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M3BeCTHH CnOC06 H yCTpoftCTBO, AB^flfflBlHeCfl JJCOBepiBBHCT — 
BOBdHHBM npefltiflyiDHX B OTHOBieHHH yKa3aHHHX HBflOCTaTKOB (US, 

A, 4825874). IIo AaHHOMy cnocody npoH3BOAHTca Kan cieM, H3Mepe- 
HHe, 3anoMHHaHHe h oTodpaaeHHe 3Kr, TaK w H3MepeHHe h oTodpa- 
5 aeHHe 3Ha*ieHHH nyjibca b peajibHOM MacHTade BpeMBHH . Hctpohctbo 
ftjia peajiH3auMH aioro cnocoda flBJiaeTCfl cBepxnopTaTHBHHM, 6jih3- 

KHM no pa3MBpy K aBTOpyMKe H Ha OflHOH H3 bhbbhmx ctopoh Kop- 

nyca HMeeT IKS, a Ha npoTHBonoJioiHOH ctopohb nopnyca - sjibkt- 
poflH. 0fl,HOBpeideHHoe OTodpaaeHHe Ha IKS Kan (popMH 3Kr, Tan h 
10 nyjibca b peajibHOM jiacmTade bpbmbhh odecne*iHBaeT Bpaqy flonojiHH- 

TeJIbHNB yflOGCTBa H B03M0SH0CTH npH yCTaHOBJIBHHH KaK HaJlHMHfl , 
TaK H npHMHHU HapyiDBHHH pHTMa. OflHaKO HBKOTOpHB BHflH apHTMHH 

He oTodpaaamTCSi TaKHM, Boodme roBopsi ,~ y cpeAHeHHHM noKa3aTejieM, 
KaK BejiHMHHa nyjibca. OcodaH HHTepee A-na epaqa npeACTaBJisnoT 

15 ododaeHHue xapaKTepHCTHKH eepAeMHoro pHTMa , yqHTHBaffliHe npo- 
AOJisHTejibHocTb KasAoro KapAHouHKJia, HanpHMep, paenpeAeJieHne 
njioTHOcTH BeposiTHOcTH A-HHTejibHOCTH RR-HHTepBajioB , OTodpasaeMoe 
b BHAe rHdorpaMMH , BHmeonHcaHHHe cnocodu h ycTpoHCTBa He 
npeAycMaTpHBaHiT npweMOB h cpeACTB una oTodpaseHHii TaKHx xapaK- 

20 TepHCTHK, mo HBJifleTGS! cy aecTBeHHHM HeAOdaTKOM npw OKaSaHMH 
SKCTpeHHOM MeAHUHHCKoft noMomH. Boodme roBopa, H3BecTHH cnocodH 
h ycTpofiCTBa, npeAHa3HaMeHHue ajia nojiyqeHHfl h perHCTpauHH Ta- 
khx xapaKTepHCTHK, b kotophx npeAycMOTpeHo nocTpoeHHe H OTOd- 
paseHHe KaK 3KI\ TaK h rHCTorpaMMU RR-HHTepBajioB 3Kr (US.fi, 

25 4360030; US, A. 4364397 ; US, A, 4417306 ). Ho c hx noMombtn hbbo3M0- 
eho npoH3BecTH 3KcnpBcc-aHajiH3 HapynieHHH cepAe^Horo pHTMa bo 
BHeKJiHHHMecKHX ycjioBHSix. PadoTa c 3Thmh ycTpowcTBaMH TpedyeT 
AOCTaBKH nauweHTa b cTauHOHap, mto qacTO neBosMoaHO H3-3a yr- 
poaammero aH3HH nauweHTa coctoahha ero cepAeMHO-cocyAHCTOH ch- 

30 CTeMH. /locTaBKa ae Tanoro rpono3AKoro ycTpoHCTBa k nauweHTy, 
no MeHbmeH Mepe, HepauHOHaJibHa. KpoMe Toro, mar rHCTorpaMMU 
RR-HHTepBajioB no AaHHOMy cnocody BHdpaH TaKHM, hto HeKOTopue 
H3MeHeHH$i cepAeMHoro pHTtta , HMBBEHe dojiee MejiKHii xapaKTepHHH 
BpeMeHHoii MacaTad, qeM yKa33HHnA oar, He oTpaaaiDTCSi b rwcTor- 

35 paMMe. flpyrHMH cJioBaMH RR-HHTepBajiu H3MepflBTCsi c HeAOCTaTOUHoft 
TOMHocTbHi, h b pe3yjibTaTe rHCTorpaMMa He odecneMHBaeT pa3peine- 
HHa, no3BOjisimmero ducTpo h 0AH03HaMH0 BHflBJisiTb HeKOTopae 3a- 
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dojieBaHHS. 

Hawfiojiee HiiqmpMaTHBHHM H3 H3BecTHnx cnocodoB, peajiH3gennx 
c noMombio nopiaTHBHoro aBTOHOMHoro ycTpoftcTBa ABJiaeTcsi cnocod, 
ocHOBaHHUH Ha cieMB 3Kr-CHrHaJia, bhabjibhhh R-3ydua KapAHOKOMn- 
5 Jieuca, onpeflejieHHH nyjibca, 3anoMHHaHHH nojiy^iBHHHX ftaHHHX h 
OToSpaxeHHH 3Kr~cHrHajia h b bjih*ihhh nyjibca b peajibHOM MacniTadB 
bpbmbhh Ha BK3 ( US , A , 5002064 ) . Ho p t a t hb h o e aBTOHOMHoe ycTpoH- 
ctbo, peajiH3gBi?eB flaHHHH cnocod, coAepsHT Kopnyc, BHyTpH koto- 
poro pa3MBmeHH djioK ycHJieHHa SKr-CHrHajia, 6jiok aHajiorouHQpo- 
10 Boro npeo6pa30BaHHa h cejieKTop R-3ydua KapAHOKOMnjieKca, npefl- 

CTaBJISinmHH COOOH nHKOBHH flBTBKTOp. HCTPOHCTBO CORBpSHT TaKKB 

6jiok nBpBKJiHMBHHa pesHuoB , fijioK ofipadoTKH h ynpaBJiBHHfl c npo- 

UBCCOpOM H pBrHCTpaTOp Ha 8K3, Ha KOTOpHH BHBOAHTCa B pBaJlbHOM 

MacniTadB bpbmbhh tpopMa SKr-cnrHaJia. 3HaqBHwa nyjibca HHAyuH- 
15 pymca Ha cbbtoahoahom 3KpaHB, pacnojiosBHHOM Ha nspeAHBH na- 
hbjih npHdopa, [IpHdop MOXBT dHTb cobahhbh c bhbdhhmw ycTpoM- 
cTBaMH, a hmbhho, c caMonHcusM h/hjih 3BM AJia cqHTHBaHHa 
AaHHHX H3 naMaTH h hx odpadoTKH. to sToro Ha Kopnyce hmb- 
iDTca cooTBBTCTBymmHe rHB3fta. K npndopy MoryT noAKJiimaTbca c 

20 nOMOIUbD THdKHX 3J1BKTPH^BCKHX npOBOAOB TpH AOnOJIHHTBJIbHHX 
3JIBKTpOAa, n03B0JiafflHHB BapbHpOBaTb paCCTOaHHB MeXAS TOMKaMH 

cbBMa 3KF c rpyRH nanHeHTa. 

OAHaKO A3HHHH cnocod hb npBAycMaTpHBasT nocTpoeHHB THCTO- . 

rpattMH KapAHOHHTBpBaJlOB H KapAHOHHTBpBaJIOrpaiiMH B pBaJlbHOM 

25 MacniTadB bpbmbhh, xotb npn nocjieAyniaeH odpadoTKe 3Kr npH cmh- 

THBaHHH XpaHaUHXCa B naMaTH AaHHHX , — y Ka3aHHHB XapaKTBpHCTHKH, 

Boodme roBopa, MoryT dmb nojiyqBHH, ho hb b peajibHOM MacniTadB 

BPBMBHH, UTO CysaBT CnBKTp IipHMGHBHHa CnOCOda. IlpH 3T0M yCT- 

poHCTBO A-na pea.fiH3an.HH AaHHoro cnocoda hb coabpkht cpbactb A-na 
30 H3MBpsHHa KapAHOHHTBpBaJlOB h nojiyweHna oTodpassHHH ododmsHHHX 

CTaTHCTHMBCKHX XapaKTBpHCTHK B BHAB THCTOrpaMMH. KpOMB TOrO, 

b AaHHOM ycTpoHCTBB He npeAycMOTpBH bhboa 3Kr H3 naMaTH Ha ffiKS 
caMqro ycTpoHCTBa, mo AeJiaeT hbbosmoshhm B03BpaDjeHHe k npoc- 

MOTPBHHHM yqaCTKaM 3KF de3 nOAKJHOMHHHa K BHBBTHHM yCTpOHCTBaM 
35 AJia c4HTHBaHHa AaHHHX H3 naMaTH. 3tO BHOCKT AOnOJIHHTBJIbHHB 

TpyAHOCTH b padoTy Bpa^a, KOTopony npHxoAHTca npHHHMaTb psie- 

HHe Ha OCHOBB TOJIbKO TeX flaHHHX, KOTOpbie OTOdpaKaHTCfl Ha IKS, 
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PacKpHTHe H30dpBTBHHfl 

IlpeflJiaraeMoe H3odpBTBHHB HanpaBJiBHo Ha c03flaHHe cnocoda 
aHajiwaa cepfleMHoro phtms h nopT3THBHoro aBTOHOMHoro ycTpon- 
cTBa, ero peaJiH3yimero, oGecneMHBaumero onepaTHBHHfl aoctobbp- 
5 Hiift aHajiH3 cocTosiHHfl cbpabmho— cocyAHCToft chctbmh nauHBHTa BO 

BHBKJIHHHMBCKHX yCJIOBHflX H3 OCHOBB ododlUBHHNX CTaTHCTHMBCKHX 

xapaK t ep hc t hk , perHCTpHpyeMHX b peajibHOM MacmTade bpbhbhh . 

Pa3padoT3HHnft cnocod 9KcnpBcc-3H3JiH3a CBpABMHoro pHTMa 

OCHOBaH Ha CbBMB 9JIBKTp0KapRH0CHrHaJia , yCHJIBHHH BrO, BHflBJIBHHH 

10 R-3y6qa KapAHOKOMnjiBKca, psrHCTpauHH nyjibca h 3Kr b pcajibHOM 

MaClTadB BP6M6HH C 33nOMHHaHH6M 3Kr H B03M0SH0CTbB BB BOCnpO- 
H3BBflBHHSI. 

CorJiaCHO H30dpBTBHHB OflHOBpBMBHHO C BHflBJIBHHBM R-3ydua 

Kaaftoro k3PAHokomiuibkc3 hsmbpsibt AJiHTBJibHOCTb npBAHAymBro RR- 

15 HHTBpBaJia B pBaJIbHOM MaClDTadB BPBMBHH H OCyillBCTBJISIBT nOCTpO- 
BHHB H pBrHCTpaUHB K3PAHOHHTBpB3JIOrp3MMH H THCTOrpaMMH K3PAH0- 
MHTBPBaJIOB C DISrOM, OdpaTHO nponopUHOHaJIbHHM y CTaHOBJIBHHOH 
TOMHOCTH H3MBpBHHft flJIHTBJIbHOCTH RR-HHT6pBaJI0B . Ilo OKOHMaHHH 
nOCTpOBHHfl KapjGtHOHHTBpBaJIOrpaMMH H rHCTOrpaMMH KapflHOHHTBp- 

20 B3JIOB pBrHCTpHpyUT 3H3MBHHa CT3THCTHMBCKHX IiapaMBTpOB 3JIBKTP0- 

KapftHOGHrHaJia, onps agjibhhux 3a bpbma Had jiBAeHHfl . Ilpn stom 

TOMHOCTb H3M6P6HHSI AJIHTBJlbHOCTH RR-HHTBPB3J10B OdpaTHO nponop- 
UHOH3JIbH3 XapaKTBpHOMy MaCHITady H3MBHBHHH CBpABMHOrO PMTMa B 

CTaUHOHapHOfi $336. 
25 B MaCTHOM CJiy^ae HBOdXOAHMyB TOMHOCTb H3MBpBHH£I flJIHTBJIb- 

hocth RR-HHTBpBajioB y ct3H3bjihb3bt no npBBHiDBHHB saAaHHoro 110- 

pora pa3H0CTbB MBHfly MaKCHM3JIbHIiM H MHHHM3JIbHHM 3H3MBHHAMH 
RJIHTBJlbHOCTH RR-HHTBpB3J10B , H3MBPBHHHX B n nOCJIBflOBaTBJlbHHX 
UHKJiaX CBPABMHOH ABflTEJIbHOCTH , TRB U >, 2, npH H3MBHBHHH TQM- 

30 HOCTH H3MBPBHHS1 OT MBHbiBTO 3H3MBHHS1 K dOJlblDBMy. 

UBJlBC00dpa3H0 BUdpaTb B KaMBCTBB CTaTHCTHMBCKHX H3P3MBT- 
POB SJlBKTpOKapAHOCHrHaJia, 3HaMBHHSI KOTOPHX pBTHCTpHpyBT no 
OKOHM3HHH nOCTpOBHHfl K3PAH0HHTBpB3JI0rp3MMH H FHCTOrpSMMH 
KapAHOHHTBpBaJIOB, ycpBflHBHHHB 3H3MBHHSI nyJlbCa, MHHHMaJIbHOB H 

35 M3KCHM3JIbHOS 3H3MBHHSI AJlHTBJlbHOCTH RR-HHTBpBaJlOB , p33H0CTb 
MBXAy M3KCHM3JlbHHM H MHHHMaJlbHHM 3H3MBHHSIMH A^HTBilbHOCTM 

RR-HHTepBajiOB ( BapHauHOHHUft pa3Max rwcTorpaMMH KapAHOHHTBpBa- 
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jiob) h Handojiee qacTO BCTpeqaomeecfl 3Ha<ieHHe fljimejibHOCTH RR- 
HHTepBajioB (Mo^a rucTorpaMMH) 3a bpbmsi HafijiuReHHfl. 

Uejiecoodpa3Ho TaKae cbeM sjiBKTpoKapAHOCHrHajia ocgnecT- 
BJiaTb c najibqeB pgK hjih pyK h Hor. 
5 PaspafioTaHHUH nopTaTHB.HHH aBTOHOMHHH aHajiH3aTop cepfleM- 

Horo pHTMa BKJiH^aeT Kopngc, BHgTpH KOToporo pa3Mei?eHH nocjie- 
HOBaiejibHo cobahhbhhhb djioK gcHJiBHHfl h Gjiok aHajiorouH<ppoBoro 
npeo6pa30BaHHfl, cbjibktop R-3gdua KapAHOKOMnjiBKca, bxoa koto- 
poro noftKJiHMeH k bhxoau djioKa ycHJiBHHfl 3JiBKTp0KapAH0CHrHajia, 

10 djioK nepeKJiBMeHHSi pesHMOB, a TaKse djioK odpadoTKH h gnpaBJie- 
HHfl, bxoa ft KOToporo cobahhoh c BiixoflOM C djioKa aHajiorouH$- 
poBoro npeodpa30BaHHfl, a bhxoa K noflKJimqeH k perHCTpaTopg c 
SK3. IlpH 3tom fijioK odpadoTKH h gripaBJieHHfl bhhojihbh c B03M0»- 
HocTbD BHBojta Ha psrHCTpaTop b peajibHOM MacBTade bpbmbhh 

15 (popMH 3Kr, 3anoMHHaHHa ee h nocjieflgu^ero BOcnpoH3BBABHHfl Ha 
bhbdihhx gcTpoHCTBax coftepaHMoro nansiTH. ffiK3 pacnojioxeH Ha 
oflHOH H3 HapgsHHx ctopoh Kopngca, a Ha flpgroft H3 ero Hapgx- 

HHX CTOPOH pacnOJIOSeHH TPH 3JieKTpOAa, COBAHHBHHIie C CQOTBBT— 
CTBgDUHMH BXOAaMH djIOKa gCHJieHHfl 3JieKTp0KapflH0CHrHaJia. KpOMB 

20 Toro, b Kopngce HMemTCfl noAKjnoqBHHHB k djioKg odpadoTKH h gn- 
paBJieHHfl rHe3fta ajisi noACOBAHHeHHfl bhbdihhx gcTpoHCTB . AHajiH3a- 

TOP CHadseH TpBMSI AOHOJIHHTBJIbHHMH SJieKTpOftaMH C B03MOXHOCTbE) 

noflKJinqeHHia k cooTBeTCTBgiomHM BXORaM djioKa gcHJieHHfl 3JieKTpo- 
Kap rho cnr Ha jia c noMombm rHdKoro sjieKTpHMecKoro npoBo^a. 
25 CorjiacHo n3odpBTeHHH] b aHajiH3aiop bbbabh djioK h3mbpbhhsi 

AJIHTBJIbHOCTH RR-HHTBpBaJIOB , BXOA H BHXOA KOTOporO, COOTBeTCT- 

bbhho, cobahhehh c BHXOflOM L m BxoflOM ft djioKa odpadoTKH h gn- 
paBJieHHSi. Bhxoa F djioKa iigpskjihimbhhsi pbshmob cobahhbh c bxo- 
AOM Q djioKa odpadoTKH h giipaBJiBHHfl. Bhxoa A djiona aHajJoroHH$- 
30 poBoro npBodpa30BaHHsr n bhxoa D djiona nopeKJinqsHHSi pbxhmob 
noAKJiHiqBHH, cooTBeTCTBBHHO , k BxoAaM P, R djioKa odpadoTKH H 
gnpaB jibhhs , a bhxoa CBJiBKTopa R-3gdqa cobahhbh c bxoaom T 
djioKa odpadoTKH h gnpaBJieHHfl. IlpH stom ojiok odpadoTKH h gn- 

paBJIBHHS BHnOJIHBH C B03M0XH0CTbffl nOCTpOBHHSI H BHBOAcl Ha gnOMS- 

35 HgTHH psrHCTpaTop b peajibHOM MaciTadB bpbmbhh KapAHOHHTBpBajio— 
rpaMM h rncTOrpaMM KapAHOHHTepBajioB, 3anoMHHaHHsi hx h nocjiBAg- 
umero BOcnpoH3BBA6HHa Ha gnoMsmyTOM psrHCTpaTope coAepxHMoro 
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na-MflTH, a TaKfiB C B03M0XH0CTbEJ BHBOAa HQ pBrWCTpaTOp 3HdMeHMM 

CTdTHCTHuecKHX riapaMBTpoB 3JieKTpoKapflHacHrHajia, oiipgagjighhux 
3a BpeMa HadJiHiABHMSu 

B qacTHOM cjiyqae 6jiok H3MepeHHfl AJiMTejibHOCTH RR-HHT6pBa- 
jiob coagpxht nocjieflOBaiejibHo coeflHHeHHHe nepecTpaMBaeMHfl rBHB- 

paTOp TaKTOBHX HMngJlbCOB H CM6TMHK HWIiyJIbCOB, BHXOfl KOTOporO 

ABJiaeTCfl bxoaom djiona H3MepeHMfl AJiMTejibHOCTH RR-MHTepBajiOB, a 
BXOfl nocjieflHero iioakjiomgh k ynpaBJiaunMM bxoasm nepecTpaHBaeMO- 
ro reHepaTopa TaKTOBHx HMnyjibcoB m CMBTMHKa HMnyjibcoB. 

Uejiecoodpa3Ho 6jiok iigpbkjidmbhhsi pgehmob BHnojiHHTb c KJia- 
BHaTypofl, coflepxaniefi KJiaBHSH c o6o3HaqeHHeM pbxhmgb padon* h 
pacnojioseHHoA Ha HapyxHoft dopoHe Kopnyca, otjimmhoA ot Toft, Ha 
KOTopofl pacnojioaeHH sjigktpoah^ 

Uejiecoodpa3HO TanxB AonojiHHTGJibHHG sjigktpoah BHnojiHHTb b 
(popMe KJiMncoB c B03M0ZH0CTbE noAKJifflMeHHSi k najibqaM pyn HJiM pyn 
h Hor naqMeHTa. 

. B pa3padoTaHHOM cnocode npeAycMOTpeHa BosMOXHocTb msmbhg— 
hhsi iHara perMCTpHpyeMofl b peajibHOM Macinade bpbmbhh rHCTorpaM- 

MH 3a CM6T H3MBHBHHSI TOMHOCTH H3M6p6HM5I AJIHTGJIbHQCTH RR-HHT6p- 
BaJlOB. IlpH 3T0M MHHHMaJIbHblft fflar OTpaHHMBH JIHfflb TOMHOCTbffl BHA e ~ 

jighhsi Haqajia R-3ydqa nap AHOKOMiuiGKca , KOTopaa moxgt dMTb BBCb- 
Ma BHCOKoft, 3to no3BOJisieT ycTaHaBJiHBaTb HeodxoAMMoe 3HaqcHH6 

TOMHOCTH H3MGpBHHH B C00TB6TCTBHH C XapaK T G p HUM MaCIHTadOM H3~ 
MGHGHHA CGPAGMHOrO pHTMa B CTaiJHOHapHOft $a3G, MTO odGCnGMHBaGT 
B CBOffl OMGpeAb HGOdXOAHMOG pa3p6fiJBHH6 THCTOrpaMMH. 

BbGAGHHG B yCTpoACTBO, pGaJlH3yflJBlG6 CliQCOd, M3M6PMTGJISI 
AJIHTGJlbHOCTH RR-HHTBpBaJIOB , BbHIOJIHGHHOrO B aHaJIOrOBOfll $0pM6 , 
BliCBOdOSA^ieT M3CTb pGCypCOB npOUGCCOpa, a 0CyiE[6CTBJlBHHB H3M6- 
PGHHft B pGaJIbHOM MaCDJTaOG BpGMGHH CHHXaGT TpGdOBaHHfl K GrO 

dHCTpoAeHCTBHHJ. 3to no3BOJisi6T HcnojibsoBaTb npoqBccop ajis 3ano- 
MHHaHHfl h nocjiGAyfiiniero BocnpoH3BGA6HHSi Ha codcTBGHHOM perwcT- 
paTopG (popMH 3Kr, rHCTorpaMMH h KapAHOHHTGpBajiorpaMMH, a Tanse 

OdGCnGMHBaGT B03M0XH0CTb MHHHaTI0pH3aUHH yCTpOHCTBa M BHnOJIHG — 
HHSI GrO nopTaTMBHHM H aBTOHOMHHM . BQ3M0XH0CTb CbBMa 3KT C 

najibUGB pyn hjih pyn h hot o6e.cnemiBaeT Aono jihht g JibHUG yAodcTBa 

npH 3KCTP6HH0M IipHMBHGHHH yCTpOHCTBa. 
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KpaTKoe orwcaHHe hbptbbbr 

CymHocTb HacToaniero H3 o dp e t bhhsi noflpodno pacnpHBaeTcsi b 
npHBefleHHOM hhkb onHcaHHK jigqnero BapwaHTa ocgnecTBJieima H3od- 
p e t bhhsi m HJiJimcTpupgeTcsi npoaraeMUMH qepiexaMM, rfte: 

Mr A - B03M0SHas peajiH3auHfl BHBDiHero BHfta nopTaTHBHoro 
aBTOHOMHoro aHajiH3aTopa cepfle^Horo pHTMa; 

0>Hr. 2 - cTpuKTgpHasi cxeMa nopTaTHBHoro aBTOHOMHoro aHaJiH- 

3aTopa cepflBMHoro pmna; 

Oar. 3 - H3o6paseHHB Ha IK3 (popMH 3Kr, napaMBTpoB cepfleq- 
Horo pHTMa b psxHMB pemcTpaqHH 3Kr (3.1) h HaodpasBHHB Ha fflK3 

KapHHOHHTBpBaJIOrpaMMH H THCTOrpaMMH B PBSHMB MX HOCTpOBHHfl 

(3.2). 

ilgHHIHH BapHaHT OCgmBCTBJlBHHSI HSOdpBTBHHSI 
IIopTaTHBHHH aBTOHOMHHR aHaJW3aT0p CBPRBMHOrO PHTM3, C nO- 

MOibB KOToporo mosbt 6nTfa peaJiH30B3H cnocod 3KCnpBCC-aHaJIH3a 
cBpftBqHoro pHTMa, corbpbht Kopngc i, Ha orhoh H3 HapgKHHX cto- 

POH KOTOporO pacnOJIOSBH SHRKOKpHCTaJlJIHUBCKHH BKpaH CSK3) 2, a 

Ha flpgrofi - rpw BJiBKTpofta Kpgrjioft (popMH (Ha <ibptbsb hb nona- 
saHH). B Kopngcs i hmbhtcs rHB3fla (Ha rbptbbb hb noKa3aHH) rjisi 

HORCOBJIHHBHHfl BHBBFHHX gCT P OHCTB (3BM; CaMOHHCqa ) , 3 TaKBB ftJlfl 
HOflKJIHmBHHfl TPBX ROnOJIHHT BJIbHHX 3JIBKTP0A0B 3, 4, 5 C HOMOIblD 
THSKOrO 3JIBKTpHMBCKOrO npOBOfla. 3JIBKTPOAH 3, 4, 5 KaK H 3JIBKT- 
pOflH, pacnOJIOBBHHHB H3 KOpiigCB i, ROJ1BHH OHTb BHHOJIHBHH H3 HB- 

nojiflpHsgffliBrocsi MaiBpHaJia, HanpHnep, rpaipHTa, mto gMBHbmaBT 

flPBHO H30JIHHHH 3Kr . Ha HapgSHOH CTOPOHB KOpntfCa 1. OTJUWHOI* OT 

toh, Ha KOTopoii pacnojioBBHU sjibktporh, pacnoJiOBBHa KJiaBHaTgpa 
6 coflBpsamasi KJiaBHmH c odosHauBHHBM peiHMOB padoTu: 
"P0HER", "RESET" , "ECG" „ "POS/HEG", "RG/HG" , "BRIGHT+" , 
"BRIGHT-" , "STEP" , "PC OUT" , "TYPE OUT". 

Cnocod 3KcnpBCc-aHajiH3a cepflenHoro pHTMa psaJiHsgBTCsi cjib- 
RgmniHM odpasoM. naqHBHTg HaRBBaoT Ha najibqn aiiBKTpoftH 3, 4, 5 
(jiHdo npHKJiaflHBanT k rpgftH hjiockhb bjibktporh, HaxoftsiiHBCSi Ha 
orhoh H3 HapgKHHX ciopoH Kopngca 1 npHdopa) h BKJifflqaBT npHdop 
HaaaiHBM KJiaBHiH "POHER" (HHTaHHB). H P h bkjihwbhhh npHdopa 
npoHcxoRHT aBTOMaTHMBCKHH cdpoc h HacTpoHKa annapaTHO-nporpaM- 

MHUX CPBRCTB. 3aTBM C HOMOBlbH] BJIBKTpOROB 3,-4, 5 CHHMaiDT 
BJIBKTpOKapRHOCHrHaJIH HaqHBHTa H gCHJIHBaUT HX C HOMOHblD djioKa 
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7. BJIOK 7 yCHJieHHfl M086T &HTb BUI10JIH6H no KHHre "MHKpOKOMnbffl— 

TepHne MeflHUMHCKwe cMCTeMu" , noA peju H.TaMnKHHca, fla.93dcTe- 
pa, MocKBa: Mnp, 1983r. ,crp. 461-463 h AOJiaeH odecneMHBaTb no- 
AaBJieHHe CHH(pa3H0H noMexH He MeHee 140 aB h qyacTBHTejibHocTb 

5 0.05 mB b nojioce ycHJieHHHS 1-30 I*u. C BHXOfla djioKa 7 sjieKTpo- 
KapflwocHrHaji OKr -CHrHaji) nocTynaeT Ha bxoa djioKa aHajiorouHfp- 
poBoro npeodpa30BaHHa (Ami) 8, b kotopom npoHcxoAHT ouHippoBKa 
yKaaaHHoro CHrHajia. Bjiok AUII 8 b~ kohkpbthoh peajiH3auHH bkjiid- 
qaeT reHepaTop TaKTOBHX HMnyjibcoB (Ha qepTeae He noKa3aH), 

10 bhxoa KOToporo flBJiaeTca bhxoaom A djioKa Aljn 8. Bjiok Altfl 8 mo- 
aeT dmb peajiH30BaH cTaHAapTHHMH cpeACTBaMH (HanpHMep, Ha mhk- 
pocxeMax). C BbixoAa A AUI1 8 Ha bxoa B cwrHajioB npepHBaHHfl 
ueHTpajibHoro npoueccopHoro ycipoHCTBa (11119) 9 djioKa 10 odpa- 
doTKH h ynpaBJieHHfl nocTynanT TaKTOBue HMnyjibCH. Bjiok 10 npeA- 

15 cTaBJisieT codoft npoueccop, npn stom bxoa P djioKa 10 ABJiaeTCfl 
bxoaom B UI1U 9. Ilo npHxoAy KasAoro TaKTOBoro HMnyjibca UI19 9 
ycTaHaBJiHBaeT THn npepHBaHHfl, b cootb6tctbhh c kotophm Ha raHHy 
ynpaBJieHHfl 11 BHCTaBJiaeT koa odpaaeHHfl k nocTosiHHOMy 3anoMH- 
HammeMy ycTpoHCTBy (1139) 12, a Ha niHHy aApeca 13 - anpec odpa- 

20 doTKH npepHBaHHfl, no KOTopoMy npoH3BOA«T cMHTHBaHHe h HcnojiHe- 
HHe noAnporpaMMM roTOBHocTH k BocnpHflTHU UHippoBoro 3HaqeHHfl 
3Kr-CHrHajia. B to se BpeMfl c BnxoAa C djioKa AUI1 8 uHfppoBoe 
3HaqeHHe 3KF-CHrHa.ua nocTynaeT Ha bxoa fl djioKa 10 h onyAa na 
nopTH BBOAa 14 h no iDHHe A<3HHbix 15 b UI1H 9, IlpH HaaaTHH KJia- 

25 bhdih "ECG" KJiaBwaTypu 6 fijiona 16 nponcxoAHT perHCTpanHsi 3Kr- 
CHrHajia. IlpH stom c BnxoAa D djiona 16 nepeKJiimeHHfl peaHMOB Ha 
bxoa E cHFHajioB npepHBaHHfl UII9 9, flBJiflUUHHca bxoaom R djioKa 
10, nociynaeT CHrHaji npepHBaHHfl. Ilo npwxoAy yKa3anHoro cHraajia 
UI19 9 ycTaHaBJiHBaeT THn npepHBaHHfl, b cooTBeTCTBHH c kotophm 

30 Ha nHHy ynpaBJieHHfl 11 BHCTaBJifleT koa odpaieHHA k 1139 12, a Ha 
niHHy aApeca 13 BUdaBJifleT aAPec odpadoTKH npepHBaHHfl b 1139 12, 
no KOTopoMy npoHcxoAHT cMHTHBaHHe h MCHOJiHBHMe noAnporpaMMH 
roTOBHocTH k BocnpHflTHB KOAa KJiaBHfflH. Koa KJiaBHfflH nocTynaeT Ha 
nopTH BBOAa 14 c BuxoAa F djiona 16, oTKyAa no uHHe ashhnx 15 

35 nocTynaeT Ha UI19 9. W19 9 BoenpHHHMaeT koa KJiaBHfflH, b cooTBeT— 
ctbhh c kotophm BHCT3B jifleT Ha bjhhh ynpaBJieHHfl 11 h aApeca 13 
koa odpameHHfl k n39 12 h aApec b 039 12, cooTBeTCTBeHHo. no 
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gKa3aHH0My aflpecy IU19 9 cwTHBaBT h HcnoJiHsieT noAnporpaMMy 
oTofipaseHHfl UHtppoBHx 3naMeHnft 3Kr-cnrHajia b rpaqiHqecKoft (popMB. 
IIo flaimofi noAnporpaMMe uHtppoBHe 3HaMBHHa 3Kr-cnrHaJia c UTO 9 
no dihh 6 AaHHHX 15 nocTynaiDT Ha bhxoa K dJiOKa 10 h flajiee Ha 
bxoa perHCTpaTopa 17 h bhboastcsi Ha IK3 2 c noMombn cTaHflapT- 
hhx npoqeAyp. UKa3aHHaa noanporpaMMa hoxbt diiTb peaJiH30BaHa no 
CTaTbe P.P. IleTponaBJioBCKoro h IE. XoftaKa "flpaftBep ajia BHBOfla 
rpaonqecKOH h unippoBOH HH$opMauHH" b sypHajie "HHKponpouBCCop- 
hhb cpeflCTBa h chctbmh" , N-6, 1987 r., ctp. 15-18. 

B to se BpeMsi umppoBHe 3Ha*iBHHa 3Kr-cHrHaJia 3anoMHHamT. 
fljia 3Toro UII9 9 no BoenpnaTHB uH$poBoro 3Ha<ieRHfl 3Kr-CHrHajia 
BHCTaBJiaeT Ha nrnmi ynpaBJiBHHa 11 H aflpeca 13 koa odpamBHHa k 
onepaTHBHOMy 3anoMHHanneMy ycTpoficTBy (039) 18 djioKa 10 m 
aAPec b 039 18, cootbbtctbbhho . IIo yKa3aHHOMy aApecy HaxoAHTca 
MaccHB HHilipoBHX 3Ha^GHHH 3Kr-cHrHajia , nocjie qero no bhhb A3H- 
hhx 15 KasAoe qH$poBoe 3HaqeHHe 3Kr-cHrHaJia nociynaBT b yna- 

3aHHHH MaCCHB. 

/Ua nocTpoBHHa KapAHOHHTspBajiorpaMMH h rncTorpaMMH Kap- 

AHOHHT BpBaJIOB B pBaJlbHOM MaClDTadB BPBMBHH C nOMOBJbB CBJIBKTOpa 

19 BHAeJiflET R-3y6eu KasAoro KapAHOKOMnJiBKca h oahobpbmbhho H3- 
MspaiDT AJiHTBJibHocTb npBAHAymero RR-hht epBajia . 3to ocynecTBJia- 
eTca cjiBAynfllHM odpasoM. 3Kr-cHrHaji c BHXoAa djioKa 7 nociynaeT 
Ha bxoa cejiBKTopa 19, rAe BnpadaTHBaioTca kopotkhb HMnyjibcu, 
cooTBBTCTByHDiHe Haqajiy R-3ydua Kap AHOKOMnjiBKca . Cbjibktop 19 

R-3ydua MOXBT fiHTb BHnOJIHBH no KHHrB "MHKpOKOMnbBTBpHHB mbah- 

Uhhckhb chctbmh" noA peA. H .ToMiiKHHca, fla.HadcTBpa, MocKBa, 
Hup, 1983r. , ctp. 459-461 h aojikbh odscnBUHBaTb $opMHpoBaHHB 
KopoTKoro HMnyjibca, cooTBSTCTBynmBro c ToqHocTbB ~1 mcbk. 
Haqajiy R-sydna KapAHOKOMnJiBKca. KaxAHH hs yKa3aHHHX HMnyjibcoB 
nocTynasT Ha bxoa G cwrHajioB npspHBaHHa UnH 9, aBJiammnftca 
bxoaom T dJiona 10. UII9 9 b cootbbtctbhh c thhom npspHBaHna 
BHCTaBJiaBT Ha hhhh ynpaBJiBHHa 11 h aAPBca 13 koa odpamBHHa k 
II3H 12 h aAPBC odpadoTKH npspHBaHHa b 1139 12, cootbbtctbbhho. 
no AaHHOMy aAPecy UH9 9 npoHSBOAHT cuHTHBaHHB noAnporpaMMH yn- 

paBJlBHHa npOHBCCOM HBMBpBHHa AJlHTBJlbHOCTH RR-hht spB a Jia, a 
TaKSB TOTOBHOCTH K BOCnpHaTHB UHlppOBOrO 3HaqBHHa AJlHTBJlbHOCTH 

RR-hh t Bp b a Jia . BunojiHaa nBpBye H3 yKa3aHHHX noAnporpaMM, UnH 9 
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ipopMHpyeT ynpaBJiammHft cHmaji. flanHHii ynpaBJiflumMM cwrHaji c bh- 
xofta L fijioKa 10, a hmbhho , c noproB bubo as 20, nocTynaeT Ha 
bxoa 6JioKa 21. B qacTHOM cnyMae djion 21 BKJiimaeT nocjieAOBa- 
TejibHO coeAHHenHue nepecTpaHBaeMHH reHepaTop 22 TaKTOBHX hm- 
• 5 nyjibcoB h cmgtmhk 23 HMnyjibcoB, npH stom ynpaBJuromie bxoah 

nepecTpaMBaeMoro reHepaTopa 22 h cqemHKa 23 iioakjihimbhu k 
BXOAy fijiowa 21, coeAHHeHHoro c bhxoaom L djiOKa 10, a bhxoa 
cqeTMHKa 23 siBJisieTCSi bhxoaom fijiOKa 21, coeAHHeHHoro c bxoaom Q 
fijiona 10. 

10 nepecTpaHBaeMHH reHepaiop 22 TaKTOBHX HMnyjibcoB b kohk- 

peTHOM peajiHsauHH hosbt 6HTb BHnojiHeH Ha jiorHMecKHX cxeMax h 
AQJiseH odecneMMBaTb H3MeHGHH6 nepHOAa cneAOBaHHfl BHpadaTHBae- 
mhx HMnyjibcoB, npH 3T0M TeMnepaTypHaa h BpeMeHHaa HecTadwJib- 
HOCTb ero He AQJixHa npeBunaTb r^i mcbk. , to ecTb tomhocth yc- 

15 TaHOBKH HaMajia RR-HHTepBajia. 

Cmbthhk 23 b KOHKpeTHOH peajiH3aqHH BHnojiHeH Ha daHAapT- 
hhx MHKpocxeMax. BucTpoABHCTBHe ero onpeAeJiaeTcsi TOMHocTbB 
y CTaHOBKM Haqajia RR-HHTepBajia, to ecTb ~*i MceK. HnpaBJiflBmHH 
cHrHaji, nocTynHBiDHft Ha bxoa 6jioKa 21, TeM caMHM nocTynaeT h Ha 

20 ynpaBJisnDinHH bxoa cMGTMHKa 23 djiona 21. Cmbtmhk 23 cMHTaeT hm- 
nyjibcu, noAaBaeMue Ha ero cHrHajibHHH bxoa c nepecTpawBaeMoro 
reHepaTopa 22. Ilo npMXOAy ynpaBJisnomero cnrHajia cmctmhk 23 npw- 
ocTanaBJiHBaeT CMeT, nocjie Mero mhcjio cocMHTaHHHX HMnyjibcoB , 
npeACTaBJiflumee codofi uwppoBoe 3HaqeHHe AJWTejibHocTM RR-HHTep- 

25 Bajia, c BaxoAa cqeT^HKa 23 noAaeTca Ha nopTH BBOAa 14, 
OTKyAa no rawne ashhux 15 nocTynaeT b UI19 9. Ilocne BocnpHflTwa 
HHippoBoro 3HaqeHHsi AJiHTejibHocTH RR-HHTepBajia KI1H 9 (popMwpyeT 
cwrHaji odHyjieHHfl h pa3pemeHHSJ c^eTa cueTMHKy 23 h no BiHHe AaH- 
hhx 15 c BuxoAa L djiona 10 qepe3 nopTH BHBOAa 20 nepecHJiaeT 

30 ynoMflHyTHH cHmaji Ha ynpaBJisnoinHH bxoa cqeTMHKa 23. CMeTMHK 23 
odHyjiaeTCfl h HaMHHaeT cHOBa cMHiaTb HMnyjibCH c nepecTpanBae- 
Moro reHepaTopa 22. riojiyqenHHe tskhm odpa30M UHflpoBue 3Haqe- 
HHfl A-nMTejibHOCTH RR-HHTepBajiOB Hcnojib3yiDT AJifl nocTpoeHHSi 
KapAMOHHTepBaJiorpaMMH h rHCTorpaMMH KapAHOHHTepBajioB c maroM, 

35 odpaTHO nponopuHOHajibHHM ycTaHOBJieHHoii tomhocth H3MepeHH£i nsm- 

TeJlbHOCTH RR-HHTepBaJIOB. IlpH 3T0M TOMHOCTb H3MepBHHfl Jt,SlK7BSlb— 

hocth RR-HHTepBajioB odpaTHO nponopuHOHajibHa xapaKTepHOMy Mac- 
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nuady H3MBHBHMit cepfle^Horo pHTMa b cTaunoHapHOH <pa3e. IIoct- 
POBHhb KapAHOHHTepBaJiorpaMMH h rHCTorpaMMH KapflHOMHTBpBajioB 
nponcxoRHT no cooTBeTCTByameft noflnporpaMMB, KOTopym UJI9 9 
cqwTHBaeT hs 1139 12 h HcnojiHflBT no BocnpHflTHB UHOpoBoro 
3HaqeHHfl RR-HHispBaJia. ITo ynoMflHyroft noftnporpaMMe TaKse onpe- . 
flejisifflTCfl 3Ha^eHHSi ciaTKCTHMBCKHX napaMeTpoB 3Kr-cHrHaJia, H3MB— 
poHHHG sa BpeMsr HadjiEfleHHa, TaKHe KaK ycpeAHeHHoe 3HaqeHHB 
nyjibca CHRs), MaKCHMajibHaa (RRh) h MKHHwajibHaa (RR1) flJiHTBJib— 

HOCTH RR-HHTepBaJIOB , pa3H0CTb MBSfty MaK CHMa Jib HUM H MHHHMaJIbHHM 

3HaqeHHSiMH flJiHTBJibHocTH RR-HHTspBajiOB aX=RRh-RR1 C BapHaHHOH— 
hhh pa3Max rncTorpaMM KapflKOHHTBpBaJioB ) h HaHdojisB qado 
BCTpsqaDieeca 3Ha<iBHHS fljiHTBJibHocTH RR-HHTepBajiOB Mo CMOfla 
rncTorpaMMH). 9Ka3aHHafl iiOAnporpaMMa mosbt finib peajiH30BaHa no 
KHnre BJI. flbflKOHOBa "CnpaBoqHHK no aJiropHTMaM h nporpaMMan Ha 
a3HKe Bbhchk fljisi nepcoHajibHux 3BM" M, "HayKa", 1989r., dp. 
133-136. 

PBrncTpHpyDT KapflHOHHTspBajiorpaMMy h rHCTorpaMMy KapflHO- 
HHTepBajioB Ha SK3 2 perHCTpaiopa 17. flJifl 3Toro HaxaTHBM KJia- 

BHDIH "RG, HG" npOH3BOftHTC£I nOCJIBflOBaTBJIbHOCTb flBHCTBHH, aHaJIO- 

rHUHaa toh , KOTopaa npoH3BOflHJiacb npH psrHCTpauHH 3Kr. IIo 
OKOH^aHHH nocTpoeHHfl KapflHOMHTBpBaJlOrpaMMH h rHCTorpaMMH Kap- 

SHOHHTBpBaJlOB perHCTpHpyfflT 3Ha^6HHSl ynOMSHyTHX CTaTHCTHMeCKHX 

napaMBTpoB 3Kr-CHrHajia, h3Mspbhhhx 3a bpbma HadJiBflBHHSi Ccm. 

$Hr. 3.2). HBOdXOflHMyB TOUHOCTb H3M6PBHHS flJIHTBJIbHOCTH RR- 

HHTBpBaJiOB ycTaHaBJiHBauT no npsB lime huh 3aftaHHoro nopora pa3- 

HOCTbE MBEfly MaKCHMaJIbHHM M MHHHMaJIbHHM 3H3MBHH3MH flJIHTeJIbHOC- 
TH RR-HHTBpBaJIOB, H3MBPBHHNX B n IIOCJlBROBaTBJlbHHX HHKJiaX 
CBPflBMHOH ftBaTBJIbHOCTH (n > 2) IipH H3MBHBHHH TOMHOCTH H3MBPB- 

HHfl nocjis KasflHX n hhkjiob ot MBHbmsro 3HauBHHa k dojibiHGMy. 

• ToqHOCTbB H3MBPBHHSI RR-HHTBpBaJIOB ynpaBJiaiJT cjiBRymmHM od- 
P330M. HafijIfflfldlDT 3a H3MBHBHH3MH BBJIHqWHH aX BapHauHOHHoro 

pasMaxa rHCTorpaMMH, oTodpasBHHOH Ha IKS 2 npn nocTpoBHHH 

THCTOrpaMMH KapAHOHHTBpBaJIOB 33 n (n>2) HHKJIOB CBpftBqHOH 
ftBflTBJIbHOCTH npH HasaTOH KJiaBHUB "RG, HG" . ECJIH BBJIHMHHa 

aX MBHbniB HBKOToporo anpHopH 3aflaHHoro nopora. npHHHMamT po- 

MBHHB 06 yBBJIHMBHHH TOWOCTH, flJIfl HBrO yMBHbHaBT nepHOft CJIBflO- 

BaHHfl TaKTOBHX HMnyjibcoB, BHpadaTHBaeMHx nepecTpaHBaBMHM rBHe- 
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paTopoM 22 (HanpHMep, Ha 5 mceK. ) nyieM HasaTHa KJiaBHiDH "STEP" 
Ha KJiaBHaType 6. Ilpw KaxAOM nasaTHH KJiaBHUH "STEP" c Biixofla D 
djiona 16 nepeKJiHmeHHfl pgshmob Ha bxoa E CHrHajioB npepHBamia 
UT19 9 nodynaeT CHrHaji npepHBaHHa. no KOTopoMy UJI9 9 BHCTaB— 
5 JiaeT Ha niHHy 11 koa odpameHHa k 1139 12, a Ha DHHy aApeca 13 
aftpec odpadoTKH npepHBaHHa b 1139 12, no KOTopoMy HaxoAHTca 
noflnporpaMMa totobhocth k BocnpHaTHB KOfla KJiaBHOH. UJI9 9 cmm- 
THBaeT h HcnojiHsieT yKa3aHHyn noAnporpaMMy h BocnpHHHMaeT koa 
KJiaBHiDH "STEP" c BHXOAa F djioKa 16 Mepe3 nopT BHBOAa 14 h DHHy 

10 AaHHHX 15. no yKa3aHH0My KOAy UF1H 9 BHCTaBJiaeT Ha niHHy ynpaB- 
jibhhsi 11 koa odpameHHa k [139 12, a Ha DHHy aAPeca 13-aApec b 
1139 12, no KOTopoMy cMHTHBaeT noAnporpaMMy ynpaBJieHHa tomhoc- 
TbH ♦ Ho AaHHOH nOAnporpaMMe U.I19 9 jpopMHpyeT ynpaBJifluiUHft cnrHaji 
h no uhhg AaHHHX 15 qepe3 nopm bhboa3 20 nepecHJiaeT ero Ha 

15 ynpaBJisHomHH bxoa nepecipaHBaeMoro reHepaTopa 22. IlpH stom ne- 
Phoa cjieAOBaHHfl TaKTOBUX HMnyjibCOB yMeHboaeTCfl, h nocipoeHHe 

KapAHOHHTOpBaJIOrpaMMH H THCTOrpaMMH KapAMOHHTBBaJIOB npOHCXOAHT 
Ha OCHOBe RR-HHTepflaJlOB, H3MGPGHHHX C nOBHDieHHOH TOMHOCTbffl. 

Ecjih BapHauHOHHHH pa3Max yKa33HHOH THCTOrpaMMH He npeBHCHT 

20 ynoMsiHyTHH nopor, npHHHMauT pemeHHe o noBTopHOM HasaTHH KJia- 

BHHH "STEP". 

B to xe BpeMfl 3anoMHHaoT KapAHOHHTepBajiorpaMMy h rHCTor- 
paMMy KapAHOHHTepBajioB h 3HaMeHHa BuinenepeMHCJieHHHX xapaKTep- 
hux napaMeipoB 3Kr-CHrHaJia nyieM 3anHCH hx 3HaqeHHM b coot- 
25 BeTCTBynniHe MaccHBH b 039 18, aHajiornqHo TOMy, KaK 3anoMHHaHJT 
3naMeHHsi 3Kr-cHrnajia. PerHCTpauHB h 3anoMHnaHHe SKr-cnrHajia, 
KapAHOHHTepBajiorpaMMH h rHdorpaMMH KapAHOHHTepBajioB npoH3BO- 
Asit ao noBTopHoro HasaTHa KJiaBHiH cooTBeTCTBymiMX peswMOB. 
jiHdo ao 3anojineHHfl oTBeAeHHoro A-na hhx odT>eMa naMaTH, Jindo ao 

30 AOCTHKeHHfl HSHTpaJlbHOH MOAa THCTOrpaMMH rpaHHHH OTBeAeHHOH AJifl 

rHCTorpaMMii MacTH 8K3 2 (cm. <pnr. 3). Ilocjie oKOHqamia perHd- 
pauHH h 3anoMHHaHHa xpanamneca b 039 18 AaHHHe mosho BHBecTH 
Ha BHemHHe ycTpoficTBa, Tanne KaK caMonnceq hjih 3BM. fljia SToro 
noAKJiDMamT yKa3aHHHe BHemHHe ycTponcTBa k nopiaTMBHOMy a&To- 
35 HOMHomy aHajiH3aTopy cepAeMHoro pHTMa, Ma ^6ro Ha Kopnyce 1 
npHdopa HMenTca cooTBeTCTBynffl,He rne3Aa, h HaxHMauT Ha KJiaBHmy 
"TYPE OUT" AJia BHBOAa Ha caMonHceu. hjih Ha KJiaBHmy "PC OUT", 
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fljisr BHBOfla Ha B cjigqae, Korfla nopTaTHBHHif aBTOHOMHHH aHa- 

jiH3aTop cepfle<moro pHTMa He noflKJiHMBH k bhbibhhm ycTpoftcTBaM, 
no HasaTHE KJiaBHUH "PC OUT" npoacxoAHT cqHTHBaHHB H3 03H 18 h 
bhbor Ha IK3 2 gqacTKa 3Kr hjih KapflHOHHTBpBajiorpaMMH Cnpn 
5 HasaToft KJiaBHme "ECG" hjih "RG, HG", cootbbtctbbhho j , Henocpeft- 
ctbbhho npeflfflBCTBgrninero HadjiimaeMOMg. HaaHMaa KJiaBHig "PC OUT" 
noBTopHo, mokho nepejiHCTaTb Bee cTpaHHUH 3aimcH 3Kr hjih Kap- 
jlHOHHTepBajiorpaMMH ot KOHqa k Ha^ajiy 3anHCH, a HasHMaa KJiaBHiy 
"TYPE OUT" - ot HaqaJia k KOHqy. .IlpH HasaTHH KJiaBHiH "RESET" 

10 npnfiop npHBOflHTCsi b HaqajibHoe coctoahhb totobhocth, npoHcxoftHT 
HacTpoHKa annapaTHo-nporpaMHHX cpbrctb h owmanTcsi perncTpn 
naMSiTH. HBejiHMeHHe CyMeHbneHHB) KOHTpacTHocTH H3odpaseHHa 
npoHCXOflHT npH HasaTHH KJiaBHiH "BRIGHT+" ("BRIGHT-"), Kpone 
Toro, HasaTHeM KJiaB hih "POS/NEG" mosho BiiGpaTb no3HTHBHoe hjih 

15 HeraTHBHoe H3o6paseHHe ashhux Ha SK3 2. flaHmie kji3Bhidh MoryT 
tab HcnoJib30BaHfii npH jib6oh pexHwe padoTH npndopa. 

IlpOMHDIJieHHaa npHMeHHMOCTb 

npeRJiaraBMHH cnocod h ycTpoftcTBO MorgT dbiTb Hcnojib30BaHH 
fljia nocTaHOBKH flnarH03a cepAeqHHx paccTpoHCTB, oubhkh cocto- 
20 ahhsi 3flopoBoro cBpflua npH pasJiHMHHX Harpg3Kax, HanpHMep, npn 
TpeHHpoBKax. 
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tpopMyjia M3o6peTeHMSJ 

1. Cnocod 3Kcnpec-aHajiH3a cepaeMHoro pHTtfa, ochobqhhhm Ha 
cbene 3JieKTpoKapAMocMrHajia, ycHJieHHH ero, BUflejieHHH R-3ydua 
KapAHOKOMnjienca, perHCTpaqnH nyjibca m 3JieKTpoKapflHorpaMMU b 
peajibHOM MacinTade BpeMeHH c aanoMMHaHHen sjieKTpoKapflHorpaMMU h 
B03M0SH0CTbm ee BocnpoH3BefleHMSi, OTilMHAKJBlMUCSI tbm , mto ohhob- 
P6M6HH0 c BUAeJieHMeM R-3ydqa nasaoro KapAHOKOMnjieKca M3MepsiHJT 
fljiHTejibHOCTb npeANAynero RR-HHTepBajia b peajibHOM MacinTade Bpo— 
mghm , ocyBiecTBJisiiDT nocTpoeHHe H perHCTpaqHB KapAHOHHTepBajio- 
rpaMMM m rMCTorpaMMM KapAHOHHTepBajioB c maroM, odpaTHO nponop- 

UHOHaJIbHNM yCTaHOBJIBHHOft TOMHOCTH H3MepBHHH flJIMTeJIbHQCTM RR~ 

HHTepBajioB, no oKOHMaHHH nocTpoBHHSi KapAHOHHTepBajiorpaMMii m 
rwcTorpaMMU KapAMOHHTepBajioB perncTpHpyET 3HaqeHHs cTaTHCTHq- 
ecKHX napaMeipoB sjiBHTpoKapAnocwrHajia, onpeAejieHHHx 3a bpbms 

HafijIfflfleHHSI, npH 3T0M TOMHOCTb M3MGpeHHSI ftJIHTe JlbHOCTH RR-HHTep- 

BajioB odpaTHo' nponopunoHajibHa xapaKiepHOMy MacinTady hsmbhbhhm 
cepfleMHoro pHTMa b CTaqnoHapHoft <pa3B. 

2. Cnocod 3Kcnpecc-aHaJiH3a no n.i, 0TiIH4AIDHMJiC9 tbm, mo 

HeodXOAMMyEI TOMHOCTb H3M6P6HHSI flJIMTeJIbHOCTM RR-HHTBpBaJIOB 

y CTaHaBJiMBaiDT no npBBunjBHHHj 3aftaHHoro nopora pa3H0CTbEi Mesay 

MaKCHMaJIbHHM M MHHHMaJIbHHM 3HaMBHHSIMH flJIHTeJIbHOCTM RR-HHTBpBa- 

jiob, H3MepeHHUX b n nocjieAOBaTejibHHX HHKjiax cepfleqHofl AesiTBJib- 
HocTH, rfle n > 2, npH h3mbhbhhh tomhocth H3MepeHHsi ot MeHbinero 
3HaqeHwa k dojibniBMy* 

3. Cnocod 3Kcnpecc-aHajiH3a no n.n.l, 2 OT/IMHflfflUMHCS! tbm 9 
mo cTaTMCTMMBCKMMM iiapaMeTpaMH 3JieKTpoKapAMocHrHajia, sHaMBHHSi 

KOTOPNX perHCTpHpyHIT no OKOHMaHHH nocTpoeHHsi KapAHOHHTepBaiio- 

rpaMMM m rHCTorpaMMH KapAMOMHTepBajioB, flBJiflfflTCsi ycpeflHeHHHe 

3HaM6HMSI nyJIbCa, MHHHMaJIbHOB H MaKCMMaJlbHOe 3HaqeHHSI flJIMTeJIb- 
HOCTH RR-MHTepBaJIOB, pa3H0CTb MeSfly MaKCHMaJIbHHM H MHHHMaJIbHHM 

3HaqeHMSiMM AJiHTBJibHocTH RR-HHTepBajiOB (BapMauHOHHHft pa3Max 
rHCTorpaMM KapAHOHHTepBajioB ) h Hawdojiee qacTO BCTpeqaEimeecsi 

3HaMeHMe AJIHTBJIbHOCTH RR-HHTepBaJIOB (MOfta THCTOrpaMMU) 3a 
BpeMfl HadJIElABHMSI . 

4. Cnocod 3Kcnpecc-aHajiH3a no n.n.i, 2 hjih 3, 0T/IMMAHH5HH- 
CS tbm, mto ci>eM 3JieKTpoKapAMOcHrHajia ocymecTBJiflEJT c najibqeB 
pyK hjih pyn h hot. 
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5. IlopTciTHBHHSi aHajiH3aTop cepseqHoro pHTMa, coRepsanHft 
Kopngc (1), bh^tph KOToporo pa3MBmsHH nocjiBAOBaTSJibHO cobah- 
hbhhhb 0jiok (7) ycHJisHHa h dJioK aHajioroijHippoBoro npeofipasoBa- 
hhsi (8), cejieKTop (19) R-sydqa KapjiHOKOMnjieKca, bxoa KOToporo 
5 noflKJiiweH k BHxoAy djioKa (7) ycHJiBHHa sjiBKTpoKapAHOcHrHajia, 
6jiok (16) nepeKJiEiqeHMfl pezHMOB , a Tause djiOK (10) odpadoTKH h 
ynpaBJieiiHa, bxoa Q KOToporo cogahhbh c bhxoaom C djiona aHa- 
jiorouHQpoBoro npBodpa30BaHHa (8), "a -bhxoh K noAKjiffl^BH k pe- 

rHCTpaTOpg (17) C XHAKOKpHCTaJIJIHMBCKHM SKpaHOM (2), npH 3T0M 

10 djioK (10) odpadoTKH h ynpaBJiBHHa BiinojiHBH c B03M0SH0CTfaBi 
BHBOfla Ha perHCTpaTop (17) b peajibHOM MacnrTade bpbmbhh ipopMii 
sjieKTpoKapflHorpaMHH, 3anoMHHaHHa ee h nocjiBAynniBro BocnpoH3B8- 

ABHH3 Ha BHBIUHHX yCTpOHCTBaX COASpXHMOrO naMflTH, SHftKOKpHCTaJI- 

jiH^ecKHH SKpaH (2) pacnojioseH Ha oahoh H3 HapyaHHX CTopon Kop- 
15 nyca (1), a Ha ApyroH H3 ero HapysHHX ctopoh pacnojioxBHH tph 

3JISKTp0fta, C0BAHH8HHHB C COOTBBTCTByumHMH BXOflaMH djlOKa yCHJIB- 

HHfl 3JiBKTpoKapflnocHrHajia, kpomb Toro, b Kopnycs (1) HMBHJTCfl 
noflKJiHWSHHHe k djioKy (10) odpadoTKH h ynpaBJiBHHa rHB3fla fljia 
noflcoBflHHBHua bhbidhhx ycTpoHCTB, npimeM aHajiH33Top CHadSBH 

20 TPBMSI flOnOJIHHTBJIbHHMH 3JieKTp0ftaMH (3, 4, 5) C B03MOSHOCTbE 
nOflKJIHiqBHHSI K COOTBBTCTByfflmHM BXOflaM djlOKa (7) yCHJIBHHfl 3J1BK— 

TpoKapflHOCHrHajia c noMombu rndKoro sjiBKTpHMBCKoro npoBOfla, 0T- 

MHAIOPPiCa TBM, MTO B HBTQ AOnOJIHHTBJIbHO BBBflBH dJIOK (21) H3- 
MBpBHHfl flJIHTBJIbHOCTH RR-HHTBpBaJIOB , BXOA H BHXOA KOTOporO 
25 COBflHHBHH, COOTBBTCTBBHHO , C BHXOAOM L H BXOflOM Q djlOKa (10) 

odpadoTKH h ynpaBJiBHHa, bhxoa F djiona (16) riBpoKJiiiqeHHa pesn- 
mob TaKSB cobahhbh c BxoflOM 0 djiona (10) odpadoTKH h ynpaBJiB- 
HHa, bhxoa A djiona aHajiorouHippoBoro npGodpa30BaHHa (8) h bhxoa 
D djiona (16) nspsKJiHweHHa pesHMOB noAKJiimeHH, cootbbtctbbhho, 
30 k BxoflaM P, R djiona (10) odpadoTKH h ynpaBJiBHHa, a bhxoa ce- 
jiBKTopa (19) R-3ydua cogahhbh c bxoaom T djiona (10) odpadoTKH 

H ynpaBJIBHHSr, npH 3T0M nOCJIBAHHH BHnOJIHGH C B03MOfiHOCTbID 

nocTpoeHHa h bhboa3 Ha psrHCTpaTop (17) b pcajibHOM Macimade 

BPBMBHH KapAHOHHTBpBaJIOrpaMM H FHCTOrpaMM KapAHOHHTepBaJIOB , 

35 3anoMHHaHwa hx h nocjieAynmero BOcnpoH3BBABHHa Ha psrHCTpaTops 

(17) COABpSHMOrO naMaTH, a TaKSG C B03M0XH0CTbHJ BHBOAa Ha 

pBrHCTpaTop (17) 3HaqeHHft cTaTHCTH<i6CKHX napaMBTpoB sjigktpo- 
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KapAHOCHrHajia, onpeAejieHHHX 3a BpeMsi HadjiioAeHHa. 

6. nopTaTMBHUft aHajiHsaiop no n.5, OTMHAIOPIICSI tbm , mto 
6jiok (21) H3MepeHHH AJiHTBJibHOCTH RR-HHTepBajioB coA.epsHT nocjie- 
flOBaiejibHo coeflHHBHHHe nepecTpaHBaeMHft reHepaTop (22) t3ktobhx 
5 HianyjibcoB h cqemHK (23) HMnyjibcoB, bhxoa KOToporo aBJiaeTcsi 

BHXOflOM (DJIOKa ( 21) H3MepeHHSl flJIHTeJIbHOCTM RR-MHTepBaJIOB , a 

Bxofl nocjieAHero noAKJiDMOH k ynpaBJianmHM BxoflaM nepecTpaHBae- 
Moro reHepaTopa (22) TaKTOBHX HMnyjibcoB h cqeTMHKa (23) hm- 
nyjibcoB. 

10 7. riopTaTHBHiia aHaJiHsaTop no n.n.5 hjih 6, OTilHHHiOHMHCS! 

TeM, mo dJioK (16) nepeKJiBMeHHSi pesHMOB BiinoJiHeH c KJiaBHaTypoft 
(6), coAepaaneft KJiaBHiBH c o6o3HaMBHHBM pesHMOB pafioTH h pacno- 
jiosemioH Ha HapysHOH dopoHe Kopnyca (1), otjihmhoh ot toB, Ha 

KOTOPOH pacnOJIOXeHH 3JieKTp0flH. 

15 8. IlopTaTHBHHH aHaJiH33Top no n.n.5, 6 hjih 7, 0T/IM4AIDHHHC3 

TeM, mo AonojiHHTeJibHue ajieKTpoflH (3, 4, 5) BunojiHeHH b (popMe 
KJinncoB c B03M0KH0CTbu noflKJiB^BHHsi k najibuaM pyK hjih pyK h Hor 
nauHeHTa. 
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